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(54) MEDICAL X-RAY SHIELD MATERIAL 
(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a harmless, light 
and practical X-ray shield material having similar X-ray 
shielding capability to lead, replaceable of lapping 
materials of X-ray film used for shielding medical X-ray 
and high polymer materials containing lead foil, lead 
powder or lead compound used for number seal and the 
like for discrimination. 



SOLUTION: A medical X-ray shield material consists of 
composite of organic high polymer containing at least 
one of bismuth, bismuth compound, wolfram or wolfram 
compound as an X-ray shield material or composing 15 to 
95% of one of barium compound, antimony compound, 
tin or tin compound. This composite material does not 
use such materials as lead currently used a plenty and 
being harmful to environment and provides a material 
X-ray shielding capability identical to lead. 
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CLAIM + DETAILED DESCRIPTION 



[Claim(s)] 

[Claim 1]A composite material by which at least one sort in bismuth or a bismuth compound, 
tungsten, or a tungsten compound being included 15 to 95weight % as an X ray shielding material 
in a medical-application X-rays protecting material which consists of a charge of an organic high 
polymer material, and an X ray shielding material. 

[Claim 2]ln a medical-application X-rays protecting material which consists of a charge of an 
organic high polymer material, and an X ray shielding material, as an X ray shielding material, 
bismuth or a bismuth compound, A composite material by which at least one sort in at least one 
sort, a barium compound, an antimony compound, tin, or a tin compound in tungsten or a 
tungsten compound being included 20 in all to 95weight %. 

[Claim 3]The composite material according to claim 1 or 2 whose charge of an organic high 
polymer material is vinylchloride resin or EVA resin. 

[Claim 4]The composite material according to any one of claims 1 to 3 which is wrapping of a 
dental X-ray film. 

[Claim 5]The composite material according to any one of claims 1 to 3 which is a number sheet 
for dental X-ray film discernment 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the material which covers the X-rays which do 
not contain the lead used for the wrapping for the charge division X-ray dental films of package 
material of the X-ray film used in order to cover the X-rays used for medical application, the 
number seal for discernment, etc. 
[0002] 

[Description of the Prior Art]As a material which covers X-rays, the composite material which 
mainly contains lead has so far been used (JIS Z4806, Z4801). However, if lead is absorbed into a 
human body, it is harmful and needs special cautions for the handling and abandonment. That is, 
handling has the severe regulation by Ordinance on the Prevention of Lead Poisoning, and 
abandonment requires the disposal which intercepted the invasion to the external world as ^ 
industrial waste specified as toxic. Therefore, use must be restricted to a use with a possibility 
of polluting environment by incineration, reclamation, etc., and the X ray protecting material 
which does not use lead is called for. 

[0003]Although the X ray cover nature material which does not use lead is also proposed, If 
independent, [ a barium compound, tin or a tin compound (JP,2-54934,B, publication of 
unexamined utility model application Heisei 1-96877) or an antimony compound (JP,3- 
185057,A) ] As leaden substitution, an X ray shielding effect is insufficient, or the special 
compound for obtaining a transparent X ray shielding material is used (JP,4-329399,A). 
[0004]Tungsten and being used as a charge of a radiation shielding material as a sintered 
compact, or using fibrous (JP,4-43997,A), processing it and considering it as cloth for harmful 
radiation shieldings, such as clothes and ultraviolet rays for hats, are also proposed (JP,8~ 
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179090.A). Making it distribute uniformly and also using bismuth as an X ray shielding material as 
a transparent filter for X-ray diagnoses into a transparent plastic, is proposed (JP,55-57200,A). 
[0005]However, there was no practical material which covers the X-rays which do not contain 
lead as a material used for the package of the X-ray film generally used for medical application. 
Therefore, for example, the actual condition is that the resin sheet containing lead foil or a lead 
compound is used for a dental X-ray film. The X ray shielding material which contains lead 
powder and a lead compound also in the number seal for discernment is used. 
[0006] 

[Problem to be solved by the invention]This invention provides the composite material which has 
X ray cover nature equivalent to lead without using a human body and lead harmful to 
environment. That is, since lead is heavy, it is not only harmful, but it receives restrictions when 
using it. Since X ray cover nature is more nearly substantially [ than lead ] inferior in the case of 
a barium compound, an antimony compound, tin, or a tin compound, when using it by a sheet 
shaped, for securing required X ray cover nature, thickness became thick, and there was a 
problem with which practical use cannot be presented. Then, this invention responds to 
nonpoisonous and a lightweight and inexpensive practical X-rays shielding material being called 
for. 
[0007] 

[Means for solving problem]In order to solve the above-mentioned problem, this invention 
persons found out that bismuth and a bismuth compound had X ray cover nature more than lead 
and a lead compound, as a result of looking for the various substances which have X ray cover 
nature by a substance like lead which is not harmful. It found out that tungsten and a tungsten 
compound also had X ray cover nature equivalent to lead and a lead compound. The X ray cover 
nature of a barium compound, an antimony compound, tin, or a tin compound found out that 
efficient X ray cover nature was obtained by compounding with bismuth and the bismuth 
compound of what is substantially inferior compared with lead and a lead compound, or tungsten 
and a tungsten compound, and blending. 

[0008]Although X ray cover nature is generally considered that a substance with large density or 
a substance with a large atomic number is large, when it uses for X ray protective clothing etc., 
the increase of weight is not preferred in respect of handling or wear nature. It finds out that 
this invention becomes more efficient when the X ray cover nature by an independent substance 
compounds, and makes that realization of the economical X ray protecting material which 
replaces lead and a lead compound by this is possible. 

[0009]That is, this invention is a medical-application X-rays shielding material by which 15 to 95 
weight % (% shows weight % below) being included for at least one sort among large bismuth and 
bismuth compound of X ray cover nature, tungsten, and a tungsten compound. At least one sort 
in inexpensive and resource-rich barium compounds, an antimony compound, tin, or a tin 
compound is compounded, 20 to 95% is blended in total, and the practical lead substitution X- 
rays shielding material kneading with a polymer material is provided. Especially when 
compounding at least one sort in a barium compound, an antimony compound, tin, or a tin 
compound, a weight saving and economical efficiency can be realized more simultaneously. 
[0010]This invention is explained in full, detail, below. Bismuth oxide, a bismuth nitrate, etc. are 
used as the metal bismuth powder and the bismuth compound which are created with pulverizing 
method or an atomizing method as bismuth in this invention. As tungsten and a tungsten 
. compound, an inorganic compound with metal tongue ten powder, tungstic oxide powder, 
tungsten-carbide powder, and other tungsten is used. In a tungsten series, tungstic oxide and 
APT (ammonium paratungstate) which are the raw materials of metal tungsten powder can 
obtain easily as impalpable powder of 20 micrometers or less, since the reducing process is 
unnecessary, it is inexpensive, and as compound combination to a polymer material, it is 
desirable. As a barium compound, barium sulfate, barium chloride, barium hydroxide, barium 
titanate, etc. can be used, and metal tin powder, tin, tin, etc. are used as antimonous oxide, 
antimony tetroxide, tin, or a tin compound as an antimony compound, a particle size with such 
detailed X ray shielding material — with a metal powder, it is preferably used as detailed powder 
with an average particle size of 20micro or less except 100 meshes or a particle size more 
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detailed than 300 meshes, and a metal powder. 

[001 1]The addition to the rubber and resin of such X ray shielding material is determined by the 
thickness of the product which uses the X ray cover nature needed and the protecting material 
permitted, cost, etc. and the performance of the X ray shielding material to be used. When the 
same weight ratio addition is carried out with lead, a bismuth system and a tungsten series have 
about 1.1 times and about 0.9 time as many X ray cover nature to lead, respectively, and the 
content of the same weight can be mostly substituted for them with lead, however — in order to 
fabricate to tabular or film state as a composite material with rubber or resin, at not less than 
95%, shaping is difficult, and at 15% or less, X ray cover nature is not obtained enough — 15 to 
95% of addition — 30 to 70% of addition is desirably good. A barium system, an antimony system, 
and a tin system have restrictions also at an expensive price and in resources as compared with 
the lead system of a bismuth system or a tungsten series, Since the problem that specific^ 
gravity is also large is covered, compound addition is carried out, 20 to 95% of addition is difficult 
to fabricate at not less than 95% like the above, and it is because X ray cover nature is not 
enough obtained at 20% or less. 

[0012]In the X-ray film for dentistry intraoral radiography, thickness is determined as 2 mm or 
less by the international standard (IS03665), and if the thickness (0.2-0.5 mm) of a film is taken 
into consideration, the thickness which can be used for X ray cover will be preferably restrained 
by 1.0 mm or less 1.5 mm or less. Since X ray shielding power has the restrictions of 0.05 mm or 
more by a lead equivalent, it is desirable for the thickness of the sheet in 0.05 mm of lead 
equivalents to be preferred 1.5 mm or less, and for the thickness as wrapping blended with resin 
and X ray shielding material to be also 1.0 mm or less. 

[0013]The polymer materials used in this invention are rubber and resin. As rubber, any of crude 
rubber and a synthetic rubber may be sufficient, and sulfur, carbon black, an antiaging agent, etc. 
can be added as an additive. As resin, thermosetting resin, such as thermoplastics, such as vinyl 
chloride, polyamide resin, polyolefin resin, ABS plastics, and EVA resin, an epoxy resin, and ^ 
phenol resin, is used. As wrapping of the limited use, for example, a dental X-ray film ; elasticity 
vinylchloride resin, EVA resin, and polyolefin resin can be used. As an additive to resin, the 
initial-complement addition of colorant, such as lubricant, such as a coupling agent and metallic 
soap, and carbon black, a spray for preventing static electricity, a plasticizer, stabilizer, the 
paints, etc. can be carried out in addition to the above-mentioned X ray shielding material. 
[0014]In order to knead above X ray shielding material and various kinds of additives with rubber 
-and resin and to obtain a uniform composite material, it is good to use the compound beforehand 
kneaded to operating concentration or the concentration beyond it at the time of the last 
kneading. Blend the above materials and it mixes at homogeneity to manufacture the composite 
material of this invention, After creating a compound using kneading machines, such as a kneader 
and a Banbury mixer, and carrying out a particle size regulation to a predetermined particle. size, 
it can be used for final shape by the extrusion machine, the injection molding machine, the press, 
a calendering roll, printing, paint, or other means, carrying out. 

[001 5] As for this invention, it is preferred it not only not to to use lead, but not to use the 
substance suspected to have an endocrine disruption operation as environmental hormone as an 
X ray shielding material for the material used for a composite material as well as lead. For 
example, although a plasticizer usually like di-2-ethylhexyl phthalate (DOP) or di(2-ethylhexyl) 
adipate (DOA) is used in combination to vinyl chloride, it appears in the list of substances 
suspected that all have an endocrine disruption operation (Environment Protection Agency 
1998). It is preferred to use what does not appear in the above-mentioned list like a polyester 
system and a fatty-acid-ester system as a plasticizer of vinyl chloride in this invention. Since 
vinyl chloride also has a possibility of generating a harmful chlorine compound like dioxin 
depending on the conditions of incineration, it is preferred to use the resin which does not 
contain chlorine like EVA resin or define resin. 

[001 6]Since it uses that it is also temporary for the inside of the body in the use of this 
invention in the case of the number seal used for the wrapping for dentistry intraoral radiography 
X-ray films, or them, putting into it, the above-mentioned safety is important. 
[0017] 
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[Effect of the Invention]The composite material of this invention provides the material which has 
X ray **** equivalent to lead without using substances, such as lead made harmful to use, now 
the environment which is, for a large quantity now. The safe composite material which can be 
used practical became realizable, without having been used for medical application by this 
invention and using lead and a lead compound with the film packaging material for X ray cover, a 
number seal, etc. by it. 

[001 8] An embodiment explains this invention in more detail below. 
[Work example 1] 

Vinylchloride resin 32% polyester plasticizer After mixing and kneading enough the material of the 
10% stearic acid system plasticizer 5% carbon black (colorant) 2% barium stearate (stabilizer) 1% 
bismuth oxide (X ray shielding agent) 50% above, the 4-mnrrthick sheet was created. D 
sensitivity film on which the X-rays which penetrated the sample sheet using the X~ray 
generator made from morning-sun Roentgen rays (rating of 90 kV, 20 mA) are specified by 
IS03665 is made to expose evaluation of X ray cover nature, The lead equivalent was measured 
by comparing with the case where lead foil (0.07-mm thickness) is penetrated (refer to 
JISZ4501). 

[001 9]X line each shielding material was evaluated from 0.05 mm or more of lead equivalents and 
the restrictions with a whole thickness of 2 mm or less corresponding to the dental X-ray film 
specified by IS03665. The light sheilding measured with the densimeter the degree of the 
sensitization after neglecting the above-mentioned D sensitivity film sealed to the sample sheet 
for one month by a SEIKO X-RAY ACCESORY shear dregs ten to the 10-cm top of 20W 
fluorescent lamp, and a bright place by the window. 

[0020]Measurement results, such as thickness, IS03665 thickness evaluation, a light sheilding, 
specific gravity, and environment assessment, are shown in Table 1 by a lead equivalent and 
0.05rnmPb. Since thickness had restriction when IS03665 thickness evaluation was used as a 
dental X-ray film, the thickness of 0.05mmPb estimated x and 1.0-1.5 mm as O, and it estimated 
1.0 mm or less for not less than 1.5 mm as O. Environment assessment made x what is supposed 
that environment is polluted by legal regulation etc., and made O what does not have O and a 
restriction value in a thing with a restriction value. 
[0021] 

[Embodiments 2-5] ^[Comparative examples 1-3] The result obtained by carrying out like 
Embodiment 1 is shown in Table 1 except having changed into bismuth oxide as an X ray 
shielding material in Embodiment 1, and having used other substances. 
;0022] 
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[0023] 

[Embodiments 6-13] The result obtained by carrying out like Embodiment 1 is shown in Table 2 
except compounding and using an X ray shielding material. 
[0024] 
[Table 2] 
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[0025] 

[Embodiments 14-18] ^[Comparative examples 4-6] After mixing enough various kinds of X ray 
shielding material shown in epoxy resin powder and Table 3 f fabricated by press pressure 5 
ton/m2 in the shape of phi20x3, it was made to harden for 30 minutes at 200 **, and the lead 
equivalent was measured by the same method as Embodiment 1. When a combination 
presentation was not filled with an embodiment and a comparative example to 100%, talc was 
added as an inorganic additive which does not almost have an X ray shielding effect 
;0026] 

[Table 3] 





$mw 14 


9mm is 


H»J 15 


mmm 17 


mm is 










(wtft) 














10 




5 


10 


5 


6 


10 


10 


10 




0 


5 


0 


• 5 


0 


11 


0 


0 


BUG* 


12 


0 


10 


0 


16 


0 


0 


0 


W » 


0 


10 


0 


0 


0 


0 


14 


0 


Sb*Oa 


0 


0 


55 


0 


0 


0 


0 


0 


SB© 


0 


0 


0 


55 


0 


0 


0 


21 


BaSO* 


83 


75 


20 


34 


0 


0 


0 


0 




0 


0 


0 


0 


74 


79 


76 


69 


» MS ft (mm) 


0.048 


0.050 


0,076 


0.098 


0.015 


0.012 


0.011 


0.013 


(0,4mm 
















0.06mmPb JftS 


0.42 


0,40 


0.26 


0.20 


1.31 


1.69 


L.87 


1.57 



[0027]As shown in Table 1 - 3, when the sheet of 0.05mmPb is created by combination of 
Embodiments 1-18, all can be created within 1.5 mm and are practical ranges. In Embodiments 
6-13 which carried out compound combination, compared with independent combination of 
bismuth or tungsten, specific gravity is small, and the weight saving is carried out. When the 
sheet of O.OSmmPb is created by combination of a comparative example to it, it is set to not less 
than 1.5 mm except for the case where lead of the comparative example 1 is blended, and is not 
practical. 
[0028] 

[Work example 19] 10% of vinylchloride resin, 9% of a fatty acid system plasticizer, 1% of stearic 
acid system stabilizer, and 80% of tungsten powder were mixed enough, it was considered as ^ 
paste state, and the number was formed for the numbers from 1 to 100 on the sheet by printing, 
heating, and cooling at the sheet of vinylchloride resin. The same method shown in Embodiment 
1 estimated X ray cover nature. As a result, in the case of 0.20 mm of number thickness, the 
same clear number image as the case where lead powder is used was acquired. 
[0029] 

[Work example 20]Ethyl acetate was enough mixed as a solvent and it was considered as paste 
state, and it printed, heat cure of 20% of an acrylic resin and 80% of the bismuth oxide was 
carried out to the polyethylene-terephthalate-resin sheet, and the 0.2-mm-thick number sheet 
was created. The same evaluation as Embodiment 19 was performed. The same clear number 
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image as the case where lead powder is used was acquired. 

[0030]It enumerates about the desirable embodiment of this invention below. However, this 
invention is not limited to these, 

(1) A composite material by which at least one sort being included 15% - 95% among bismuth or a 
bismuth compound, tungsten, or a tungsten compound. 

(2) A composite material by which at least one sort in bismuth or a bismuth compound, tungsten, 
or a tungsten compound being included in vinylchloride resin, EVA resin, and olefine resin 15% - 
95%. • ' 

(3) The composite material characterized [ that compound 10 to 90% and at least one sort in a 
barium compound, an antimony compound tin, or a tin compound is included 5 to 95%, and ] by at 
least one sort in bismuth or a bismuth compound, tungsten, or a tungsten compound. 

Among bismuth or a bismuth compound, tungsten, or a tungsten compound, (4) At least one sort 
and a barium compound, A composite material by which totaling at least one sort in an antimony 
compound, tin, or a tin compound, and compounding with vinylchloride resin, EVA resin, and 
olefine resin, and 20% - 95% being included. 

The plasticizer contained in vinylchloride resin in the above (2) and (4) (5) A polyester system, 
Dental X~ray film wrapping used in order to cover the X-rays of the medical application which 
uses the composite material of the composite material (6) above (1) being a fatty-acid-ester 
system and phthalic acid diisononyl ester- (DINP), (2), (3), or (4). 

(7) The number seal for discernment used in order to identify the protecting material used in 
order to cover the X-rays of the medical application which uses the composite material of the 
above (1), (2), (3), or (4). 



[Translation done.] 
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7200) . 

[0005] ifrimmmz-mizmmztit xm < 
iv&co&mmiizmzii&Mmb Lxm&t%^xm 

mmxwiy < fVMzam j m^m^^-tmm^ 

A-^-Mzh^mmt^m^tsxmmmmwm 

[0006] 

nz-mtcmm L^x-mm'mffixmMmhh 
m&ttmmti h <nxh h . ^bfc«H*s*rfc 

*tf*»9T*< . SvvfetofctOTI&LTMttttCIt 

i^- h«Tffiffl-n»«^^xniiiitt^¥i«t-i. t 
zx*wmm. ml £«&»»xi{«*m# { 

[0007] 

*fc*^BH^{iis<?) J: 3 mmx^mnxxmim 
mfo&&wmmmuzm%. vx-vxrvvx*? 
xte&w i wxfm&w±£. xmm.'&m 1 z t 

£&fflLfc. ttzfy/Xr VRV*>?XT>fcm 

mwmt-mt nmxmmmm^i z t * .am 
wk&mn x^mmmmmt^mzitKx±mz 

%h i>vco£x~?xRxfi:x~?xik&^? >?'xt> 
WW y7XT>{k-&mtM-&Lxm&tl Zki/Zii-o 

xmm%xmi®Mmmt>tiz z t zm, Liz. 
[0008] xnmmi±Hm^z®m±* 

htK xmmmizmvzm. mmumm^* 
mmm&xifrt i<&\ immtm^mmzii 
xwmmm^ttzt\izk^xi vmmzmz 

b ^mv^ffi Ls £Wc J: ->T«BaV«Bft-6«fcftbl.e 

fflfl^xaiisMiwHsisiBriit * Lfct^-c** . 
[0009] tt£frhjmm\txmm/&.<?)±* \wx 

~?xMfVx-?xik-&^ ? yyxT-ymff v^'xf 
yfc&teO 0 b l> 1 «t 1 5-9 5S*% ( ja 

T%(4Sfi%&«t) s^tfifc^wafc-tsiasfflx 

HjIKWT* * . * fc»tf»lai^' U 7 Aft 

b i> imm^ix^nx-2 0-9 5%^s^l. »^ 

afiRWR*tl*t6 1 «T& S . 'J 7Aft^* s 
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[ooio] OT(c*^BBtov^TP*rs. 

jyyxfyty&^b Lxit-km^y^Ty^. Wit? 
yyx^ym, ?y^fy*-AMK&\ zcom> 

^apt (^^y^ryirry*:-'^) *"2 0/z 

mwitry^y. mmtmt^mt ixmmm 
xitmmimmmbmmt Kimmmn i o o 

* 7i/ A X(i3 0 0^< •yi^.x X 9«BBr«J& &JM»M 

So 

[ 0 0 1 1 ] £0 J; a 5rXK»««3'A^fflJI^ 

tizmi. im. mo. 9m<nxmm&fiM. is 

fcfefctt 9 5 KJELtC ttftBBrcfc 0,15 96S&TC 

toxmn&&wmt>ivr* 1 5-9 5%o«k a 

*L<{±3 0~7 0%<oifiiniai*.ki.*. s<y9A*. t 

Kim ixmr&amzw. mm o , m.i>±% n 

b^o fflm&*tirt-^htzMz®&WMthi><nX'h 
0 , 2 0-9 5%«D«±tai:ll«9 5%W±TIM 

mmx'h *) „ 2 0 %jaTrttxaafBKtt*H4H*^ii 

1 0 0 1 2 ] ftf4Prtffifflx^7 lAfArCtiBHrnfa 
( I S 0 3 6 6 5 ) T'iI^3() J 2mmiyTi;S*^iltfc 
Us 7-f/l-AcOJl^ (0. 2-0. 5mm) &%&f& 
b Xtt£it£f£JHffi$&JlU*tt 1 . 5miHT, Ifft I 
<ttl. 0mmJrFfc*»*>3*l6. *JtX«JftRig*{i 
ISSfit-'O . 0 5 mmJiLhfc V^*»W»***>?lMi: 

xts;isc«c b m-& itz&m?4 b ixommMM. 

0. OSmm-eOv— hOVAtfl. 5mmUlT#tL 
<til - OmmJaTCfc* LV\ 

[0013] *m}fc&^x&mti2>'&ft : ?tt®bte 



f--;k sK'J75HfflK, XVXUyjymm. AB 
SHIM. EVAW^cofiTirfflttW^x^^^fflll^ 

7x;-)vwm<nmm®mm>m%ti%. uses 

MtJlfttx-;«. EVAfflm, tfV*V7jyffi 

mmx-%1. m&tit&mmk txtem^x 
wmmmm-fc* v ru y?m ^WEitveiMi* 

tf-sKyT^^tfWtffefflL flMB»ifc»L TOW, * 
[0014] ±E<7) J; a &X«MM^#«C9»» 

s stt l . %-&ii6tmfr*ft tz*t>m 
* y v smmmizmi-i tx\>\ *w%<vm>tt 
ts a->a' i) - $ ^-mrtmm&m^x 

[0015] *^J«J:XMK#^i: LTttfcttfflUfir 

vvtftrc*<s a^fim:ttffls<tstm*:t)»fciHiai 
fcawww^y t Lxmwnmmz^i-i tw&>ti 
mmmm v&vz bm± u\ litfat-- 

( D o P ) 2 -xf-;^^ y/MDO 

A) oid*nraBW*H«9SiiS^ v^tF«i4MH» 
SLffl^*tl» ij x h (i8*f 1 9 9 

8) iaBfc>-ov5. immx\i.m\!X=--)v<mmmb 

tTJKUxxr/U«s ii»xx-r;HS«Oj;a^±IBU 
<g'flit*x-;w?{ ) «ffl]^ftfcJ:-oT{i^^ d r*>y^i: 

[0016] *«WOffl3*<Otf»T«HPrtffiX»7 ;w 

A«fiiSffm , «i *> izm zti&i-y^- 

fcrn-mizx* t Atixmminx±mm 
mmmxhh, 

[0017] 

[m&mm *wnn&&tt®wM.±&i l zm s t 

H««X»jBttO*4tmSiiffi-r**»0 , C*4. 

[0018] mrmmmizx o stp i < mm 
•ft. 

mmmu 
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32% 
10% 
5% 
2% 
1% 
50% 



*-*y/77? (mm) 

Wikt'z-?x (xiii»i) 
±mnm*-HMMts mum, 

Xgt^HS (SH9 0KV, 2 0mA) SIV^XT 
/l/v— f-Srifj&LfcXitSr I S03 6 6 5X*fflfcZilX 
D J8K7 4 ^AfcSSjeS*, IBff ( 0 . 0 7mml 

§ ) im&Ltz^b&mi-6zki l zx^xmM.m 

feltc (JISZ4 5 0 1#BB) . 
tO 0 1 9] IS03 6 6 5Tffi£^T^&«4fflX 
«7 -f /l^fcftJiS LfcffiS* 0.05m mJjLhk^fWi 

4 «f ^ttii^? 0 ^- b (cffiif Lfe JJBDSBK7 a 
^ASrSEIKO X-RAY ACCESORYy+ 
-Wf^t X 0 2 0W^3feff<7) 1 0 c m±2U0S*H 



[0 020] Hlfcg&Sfi, 0. 0 5mmPbfflSJf 

I SO 3 6 6 5«§fFii, SBKtt. it*, tPtfHI 
^^il^lSSSr^t. I S O 3 6 6 5 »2f?«i#fOT 
XS7 -f i: fCttffl1-S*^J»S fcfflR#&S - i: 
fr&0. 0 5mmPbffllc7)ff$*n. 5mmJ3lb& 
X. 1. 0-1. 5mra^a 1. OmmfilT&Ofcff 

[002 1] 
[«tW2~5] . 

tibWji-3] mmnzmxxwmmt ixm 
ikvzvztz%txm<mmm uzwmnmm 1 

[0022] 

[*1] 





JS16W1 




£Stt093 






ft « 031 














wet 


WOa $ 


Pb+PbO 


LasOo 


BaSCU 


(wt%) 


50 




— > 


— # 


■-+ 










0.036 


0.037 


0.029 


0,026 


0.021 


0.033 


0.013 


0.011 


0.06mmPbfti!i 


0.b6 


0.54 


0.69 


0.77 


0.95 


0.61 


1.54 


1.82 




© 


© ' 


© 


© 


O 


© 


X 


X 




© 


© 


© 


© 


© 


© 


© 


© 




2.05 


2.05 


2.19 


2.00 


1.90 


2.03 


1.80 


1.80 




© 


© 


© 


© 


© 


X 


© 


© 



[0023] t. 
CUffiM 6-13] X«8tfttt£«£ LTttffltl. [0024] 
{ilSStWl k|S)ttt»fiLT#^^S*^*2fc* [*2 3 













io 


Mfcft! 11 




%wm 13 


. <wt%) 


37 


27 


35 


BlaOa 

23 


BiaOa 

16 


BiaOa 
30 


BizOa 

20 


BlaOs 

15 


BaSCU 
13 


BaSCU 
23 


BaSO* 
16 


BaSO* 
27 


BaSCU 
35 


SbaOo 
15 


SbsOa 
25 


SbzOa 
35 


®t mm (0.4mm) 
Pb& 


0.024 


0.020 


0.030 


0,024 


0.018 


0.033 


0.030 


' 0.027 


O.OSmmPb^^ 


0.B3 


1.00 


0.67 


0.83 


1.11 


0.61 


0.67 


0.74 




© 


o 


© 


© 


O 


© 


© 


© 




© 


© 


© 


© 


© 


© 


© 


© 




2.22 


2.10 


1.95 


1.92 


1.89 • 


1.91 


1.88 


1.87 




© 


© 


© 


© 


© 


O 


O 


a 



[0025] 
[ie»«14~18] . 

[JJ3WH4-6] iWM«IS*t«3fcjSt««) 

U*EE 5 f- y/m 2 T'jfcJg U 2 0 0'CT'3 0 4MNHfc 
3*. «»MlkH««*«Ttta*SSISLte. 



[0026] 
[*3] 
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m 




%mm is 




17 


mm is 




mm* 






(wt%) 


















5 


10 


5 


6 


10 


10 


io 


10 


Bi& 


0 


5 


0 


5 


0 


ii 


0 


0 


BlssOa 


12 


0 


10 


0 


16 


0 


0 


0 


W © 


0 


10 


0 


0 


0 


0 


14 


0 




0 


0 


65 


0 


0 


0 


0 


0 


Sn^ 


0 


0 


0 


55 


0 


0 


0 


21 


BaSO* 


83 


75 


20 


34 


0 


0 


0 


0 




0 


0 


0 


0 


74 


79 


76 


69 


(0.4mm 


0.048 


0.050 


0.076 


0.098 


0.015 


0.012 


0.011 


0.013 


O.OfimmPbftl^ 


0.42 


0.40 


0.26 


0.20 


1.31 


1.69 


1.87 


1.57 



[00 27] «l-va3t3SLfcJ:dt« 3BHH1~1 

vmvibi. t tiwt&w& l i&om e ~ i 3-rat'x 

o. 0 5mmPbmmi'-h&mifc®&. mm 
imm&itzmzm, i. smmm^sron 

[0028] 

im&Mi 9] o%, M»«rffl 

<o^-Mci*»<?, i ooiT-^yA-^aj*, flnfh 
* u: mr^vxmm&rtm*fc fc. * rats 

SO. 2 0mm<0^yA-JiS«*^ s »»£ttfflU: 
[00 29] 

[»M2 0 ] T9 >J;I112 0%. SHtt'^8 0 
%M«x*A'fc*lli: LZ+ftWL&LX^-ZhWb 
LTPETfflfis'-hfcEIJgL aUK8Wfcl/C0. 2 mm 

[0030] J3TFt=*fKB<off * U^HWrowt 
v\ 



?y?ZTytt.-m<7)o-k'j?%<bbin* 1 5%~9 

(2) fxvxxtifxvx-ft-^ft. fyyxr-yxii 
* y/xf y-fk^co 3 < k i> 1 8£ 1 5 %-~ 9 
5%. Wfctf--/HMfc evaW. ^7<y« 

(3) t'xvxxiit'^x-fb&tK fyrxT-yxfc 
9 yyxT yfc&mm o <fci>ia£5-95 

«W)"3^*< t *> 18* 1 0-9 0%*&LT*t»£ 

(4) f^vxxJib'xvx-fk^-ft, fytrxr-yxte 
?y?°x7-y4t-&'®i(Do-h'j>-%:< tl> imt^WMk 

t h lmzmix 2 0%-9 5 %*mvd~~-)v® 

( 5 ) ±12 ( 2 ) , ( 4 ) t4JV^Tfflfl:t--;HBII&fc 

7^;H?^yy-;w (dinp) Thtz.b*w».b 
****** 

( 6 ) ±12 ( 1 ) , ( 2 ) . ( 3 ) XSi ( 4 ) <DW.Stt 
(7) ±12(1). (2), (3) Xii (4) 

wmtmmititMzm^fitmmi-y^-^ 



(51) int. ci. 7 MS* 

C0 8L 27/06 
31/04 
101/00 

G0 3C 3/00 5 1 0 

560 



F I 

C0 8L 27/06 
31/04 
101/00 
G0 3C 3/00 



(##) 



5 1 OX 
560F 
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566 566M 

F^-A(##) 3E067 AA12 AB99 AC01 BA01A 

BB14A BB22A BC04A CAM 

FA01 GD10 
4F071 AA15X AA24 AA28X AB06 

AB18 AE22 AF53 AH04 
4J002 BB061 BD041 DA116 DD077 

DE096 DE097 DE127 DE187 

DF036 DG047 FD206 GBOO 

GG02 



